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A comparison study on the secondary production of macrobenthos in different

wetland habitats in Shenzhen Bay
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Abstract: Secondary productivity is an important indicator of the variation of the structure, function and stability of an
ecosystem. The goal of this study was to test the hypothesis mangrove habitat promotes the production of macrobenthos and
increases ecosystem stability under the influence of urbanization. We collected samples monthly in four basic habitats,
Phragmites communis reed beds with frequently inundated soil (reed beds), gei wai ponds, mudflats, and mangrove
habitat, and analyzed the secondary productivity of macrobenthos, the production/biomass (P/B) ratio, and the dominance
and the diversity of macrobenthos from January to December of 2010. The results show secondary productivity in these four
habitats varied widely. The secondary productivity in reed beds, gei wai ponds, mudflats, and mangrove habitat was 6. 81,
147.50, 74.70, and 105.78 g-m™x a', respectively; and the P/B ratios were 1. 10, 1.53, 1.41, and 3.58 a™',
respectively. Secondary productivity in the mangrove habitat was only lower than in the gei wai ponds, while mangroves had

the highest P/B ratio, meaning the turnover rate was fastest. The seasonal variation of secondary productivity among the four
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habitats also varied; gei wai ponds had the highest secondary productivity and it remained relatively stable all year. The
other three habitats had the same trend with secondary productivity high in spring and autumn, and lowest in summer. The
seasonal variation of the P/B ratio in geiwai ponds and reed beds was relatively stable, while the mangrove and mudflat
habitats had the same trend with higher P/B in spring and autumn, and lowest in summer. The species composition and
dominance in the four habitats were significantly different seasonally. Reed beds were dominated by two gastropods,
Cerithidea cingulata in spring and summer, and Melanoides tuberculata in winter. The gastropod Sermyla rigueti dominated
gei wei ponds all year. The dominant species of mudflats were Nereis glandicincta in summer, S. riqueti in autumn, S.
riqueti and Cipangopaludina chinensis in winter. Mangroves were dominated by Ellobium aurismidae in summer and autumn
and Uca wrvillei in winter. The macrobenthic diversity also varied seasonally in the four habitats. The level of biodiversity in
the four habitats was mangrove > mudflats > gei wai ponds > reed beds, with mangroves having the highest diversity in all
four seasons. The seasonal variation of macrobenthic diversity in gei wai ponds and reed beds was relatively stable, while
the mangrove and mudflat habitats had the same trend with lowest biodiversity in summer and higher in autumn, that may be
resulted by tropical storm. The increase of macrobenthic productivity, the P/B ratios and biodiversity in the autum than in
the summer is bigest in mangrove habitat. Based on the analysis of the macrobenthic productivity, the P/B ratios, and the
seasonal variation of the macrobenthic dominance and diversity, we concluded the mangrove habitat had the highest
biodiversity, ecosystem resistance to change and resilience, and conclude the mangrove ecosystem was the most stable
ecosystem. Above all, the mangrove habitats played a significant role in promoting species diversity for macrobenthos,
improving the turnover rate, and in increasing both ecosystem nutrient retention and stability which reduced urbanization

threats to the health of the ecosystem.

Key Words: macrobenthos; secondary production; P/B ratio; seasonal variation; mangrove
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Fig.1 Location of the sampling sites of macrobenthos in Futian Mangrove ,Shenzhen
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Table 1 The productivity and P/B ratio of macrobenthos in four habitats in Shenzhen Mangrove Reserve

B G 5% & Density A=Y Biomass Y77 J) Productivity P/B
Habitat types / (4/m?) / (g/m?) / (gem™2-a™l) /(a™h)
P Reed beds 264.21 6.44 6.81 1.06
L[ Gei wai ponds 14437.40 96.33 147.50 1.53
S Mudflats 3906. 58 83.44 74.70 0.90
ZLRIFK Mangrove 1062. 66 49.59 105.78 2.13

MR T LR 4 R AR A 7 1R/ IN Ty L B S S CTRE RS SERES P35 P35 R AR B R
YA PR A 7 TIAR AN 6. 81 gem™ a™ |3 IR TE A 25 A 5 P AR AE B /D i i SF IR Cerithidea
sp. JEULRIE Melaniodes tuberculata Bf7s EIESFIR Cerithidea cingulata 55 | AF 400 5% B A i ) B BT
HoA A= BB X AT RE 5 7 25 B AR O AR 2 AN 3 R BV 3 g 1 W W A% P R 3l 5 R U S 3 4 4 35 37 03
SEPR A O, AR BT = ta E A B i AN S PR P BT ) RIS T YA o i Bl A B ) R AR A
SYYAE IR R A 144374 A/m® RGP 18R, 4 147.5 gom ™2™ P/B{EN 1.53a7" fH
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b T KO IR A 1R 83,44 gem ™ a  P/B (0. 90, AERHEACT Ry 1.1 AR AR AN R i R
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Table 2 Comparison of the mean secondary production in the four habitats with that from other seas

WX Sea area KR 27277 Productivity P/B
Water depth / m / (g'm2-a’!) / (a™h)
RYITE 2 Shenzhen Bay reed beds T (B 7 6.81 1.10
VRIS e [l €1 % Shenzhen Bay Gei wai ponds 1 147.50 1.53
RIS Y6 Shenzhen Bay mudflats T a5 74.70 0.90
RYITELIFIAR Shenzhen Bay mangrove el =i 105.78 2.13
Lynher [ Lynher estuary %"/ T ) 13.31 1.01
I Haitan Strait' % T )7 3.72 1.74
JEEH ¥ Jiaozhou Bay!'®] 7 13.41 1.05
WPV Shenhu Bay!20) T [B) 77 48.79 1.30
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Fig.2 Seasonal variation of macrobenthic secondary production and ration of P/B in Shenzhen Bay
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Table 3 The Seasonal variation of macrobenthic dominance in four habitats of Shenzhen Bay

He S e Fp (PE#JE D > 0.02) The dominance ( D>0.02)
Habitat types % Spring B Summer FK Autumn 4 Winter
Rk it/ TR SFIR (0.36) BRI IR (0.43) % TRALLERIR (0.27)
Reed beds Cerithidea cingulata Cerithidea cingulata Melaniodes tuberculata
SLHl f 3 R EE (0.75) R EE (0.55) R EE (0.58) R (0.76)
Gei wai ponds Sermyla riqueti Sermyla riqueti Sermyla riqueti Sermyla riqueti

p B R (0.05 R (0. 16 WV # (0. 23
Yt Mudflats % PImE 0.05)  AHbEEE (0.16) BRI 42 (0. 23)

Cipangopaludina chinensis ~ Sermyla riqueti Nereis glandicincta

A g (0.02)

Sermyla riqueti

FAR IR . KICHIR (0.09) KECH (0.14) 5 [ (0.03)

Mangrove Ellobium aurismidae Ellobium aurismidae Uca urvillet

LEE AR AL, S BT R A 7 10 P/B B S Ak, 45 5 I =5 0 8 A S 2= O 3T Jhy BRAHE U0 <1 R
Cerithidea cingulata , ’KZETCILHAFN  FEE ISR, 425 P/B (BB H A 25 105, B FE VR S G 2l 1 ekl 7
fEASERHT POV SP R A P S A T2 2%, Wi IRE DL 2B MR Melaniodes tubercular BUAX  FE il £ 3 DU 2 )0 5 Fh— BON R
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